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(54) TRANSMISSION DEVICE FOR BICYCLE EQUIPPED WITH FLOATWCS-UP TYPE TOOmED BELT PULLEY 

(57)Ab$tr8Ct 

PURPOSE: To provide a transmission dovice for a bicycle which is 
equipped with a floatinr-up type toothed beH: pulley whioh secures 
Ihe smooth meshin;; of aears in the early sta^e and suppresses 
vibration and noise. 

CONSTITUTION: As for a transmission system which Is constrtuted 
so thet a drive wheel which transmits power by a toothed belt is 
formed as a floatir>g-up type toothod belt pulley 10, and an inside 
transmission wheel 8 which transmits power in an msciibed fonm 
wrth the pulley 10 is provided, a relative Hit aofile aspreading 
towards a crank amn 7 side joined with an inside transmrssion wheel 
8 is formed between the addendum end surface 12a of the intemaJ 
Rear of the floating-up type toothed belt pulley 10 and the 
addendum end surface 9a of the external sear of the inside 
transmission wheel 9. 
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* NOTICES * 



JPO qnd INPIT are not ro6ponsibla for any 
damages caused by tha use of this translation. 

1. This document has been translated by oomputer* So the translation may not rofl^tthe original 
precisely. 

2. a|c:M^ shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 

[Cldim(d)] 

[Claim 1] the transmission system which has the inside transmission vehicle which uses as e belt pulley 
wfth a floating type gear tooth the drive pulley transmrtted with a synchronous belt, is inscribed in this 
pulley, and transmlta — setting — the Internal gear of this belt pulley with a floating type ^ar tooth — 
4t*4«4s4:)ie — an ond face and the extemahtooth gearing of an inside transmission vehicle — — the 

gear of the bicycle which h^s the belt pulley with a floating type gear tooth characterized by to prepare 
whenever ( relative angle-ofHnclination / which extends between end laoes toward the crant^-aim side 
which combined with tiie inside transnussion vehicle ]. 

[Claim 2] The gear of the bicycle wWch has the belt pulley with a floating type gear tooth characterized 
by malting whenever [ according to claim 1 relative angle-of-incllnatibn ] into 0,7 - 1 .7 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Thie Invention relates to the gear which has the beH: pulley with a floating type 

gear tooth of a belt-^riven^-type bicycle. 

[0002] 

[Description of tiie Prior Art] Although th ese people proposed floatifig inscribed gearing groups, such as 
JP.59-2090S,B« previously as a driving mechanism of the bicycle which has this i^ind of belt pulley with a 
floating type gear tooth, those gear meshes make a tooth flanl^ and a tooth flank per field (field contact}, 
and told the force. 
[0003] 

[Problem(s) tp be Solved by the Invention] The above floating gear mechanisms of the front of the 
transmission system of the conventional bicycle had the trouble that the feeling at the timri of treading in 
was bad while the gear mesh of the gear in the first stage and a pulley was bad, therefore emitted the 
engagement sound, since machinfng finishing had not been carried out and gear-geometry dimensional 
accuracy was not high although the gears of chain wheel and cranks are products made from a casting, 
such as an aluminum containing alloy, and the pulley consisted of mold goods of synthetic reein. 
[0004] 

[Means for Solving the Problem] In order to solve the trouble of the above Prior arts, it sets to this 
invention. Jn the transmission system which has the Inside transmission vehicle which uses as a bolt 
pulley with a floating type gear tooth the drive pulley transmitted with a synchronous belt, is Inscribed in 
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this pulley, and Is transmitted the internal sear of this belt pulley with a floating type gear tooth — 

— an end face end the extemaHtooth gearing erf an ineide transiniesion vehtole — — the 

gear of the bicycle which prepares whenever [ relative angle-ofHnclination / which is extended toward 
the cranJc-arm side combined wrth the inside transmission vehicle between end fiaces 1, and has a belt 
pulley with a floating type gear tooth ia constituted. 

[0005] Moreover, 0.7 1,7 is suitable for whenever [ relative angle-olHncUnation / of the above 

mentioned equipment ]. 

[0006] 

[Function] above — thie invention — setting — the internal gear of a belt pulley wRh a floating type g^ar 
tooth — ****** — an end feoe and the extemalHiooth gearing of an inside transmission vehicle — 
^icaM»»^ — between end feces Since whenever t relative angle-of-'incrmation / which le extended toward 
the crank-arm side combined with the inside transmission vehicle ] was prepared, the internal gear of the 
belt pulley with a floating typo gear tooth of this transmission system. The engagement section In the 
activity early stages of the cjAemal-tooth gearing which is an inside transmission vehicle serves ae 
partial contact near line contact by the back side of the internal gear of a pulley with hi^ roundness. 
[0007] For this reason, while a gear mesh becomes smooth at an early stage, the dental oscillation and 
dental noise by engagement are lost, and the feeling of treading In of the pedal in a real travel time also 
becomes good. Moreover, since crushing of the contact surface will be easy to be carried out when it is a 
pulley made of synthetic resin If a dental touch area is small, fliture wear will be slowed down, rf familiarity 
for a gear tooth becomes good for an eariy stage and the contact aurfaco becomes large by crushing. 
[0008] Sinoe a dental touch area becomes it large that ft is below 0.7 ** In comparison, the operation 
which smooths engagement, and the efFecttveness of decreasing an oeciilaticn and the noise become 
moreover, less effective [ whenever / relative angle-of^inolinartion ]. Therefore, as the 2nd invention of 
this invention, the lower limrt of whenever [ this ralatrve an^^e-of-inclination ] was made into 0,7 **. 
[0009] Moreover, although sufficient effecth^eness for an oscillation and noise abatement is acquired as 
whenever t relative angle^of-inclination ] is more than t J **, if whenever [ this relative ang?e-^of- 
inclinatbn ] Is too large, while the abrasion resistance of a gearings gear tooth will worsen and endurance 
will deterioratOp if whenever [ relative angle-of-lnclination ] consists also of on shaping of a gearing^s gear 
tooth more than 1 J **, inconvenience will arise. For this reason^ as the 2nd invention of this invenrtionr 
the upper Hmrt of whenever [ this relative angle-^f-lnclination ] was made into 1.7 
tOOlO] 

[Example] Hereafter, the example of this invention is explained about a drawing, A down tube and 3 (refer 
to drawing 2 ) are the internal gears with which one In drawing (refer to drawing 1 ) formed the external- 
tooth gsarlng which the seat tube of a bicycle frame and 2 are a chain stay and the inside transmission 
vehicle by which in a hanger pipe and 5 a bearing and 7 were attached in the crank arm and a crankshaft 
and 6 attached [ 4 ] 8 in the boss section of a crank arm 7, 9 Is the external-tooth gearing, and 1 0 is a 
belt pulley witii a floating type gear tooth« and fomied 1 1 in the periphery, and 1 2 inside the pulley, 
[0011] Moreover, 10a The side-attachment-wall plate formed in the 1 side of the belt pulley 10 wfth a 
floating type gear tooth and 13 are side-attachment-wall plate 10a. A bolt for the side plate formed In the 
confrontation side and 14 to fix a side plate 13 to a pulley 10 and 15 are the nut Moreover, the inside 
cover plate whioh prepared 16 in the 1 side of the hanger pipe 4. the outside cover plate which prepared 
17 in the outside of a side plate 13, and 18 ( drawing 1 , 3 refbrenoe) are synohronoua belts. 
[001 2] It can set at the time of pedal treading in of this gear* change of the gearing point of the external- 
tooth gearing 9 of the inside transmission vehicle 8 and the internal gear 12 of a pulley 10 is shown, and 
drawing 3 is 01, It is the central point of a crankshaft 5 and the externahtooth gearing 9, and Is Pi, h Is 
the gearing point of the external-tooth gearing 9 before pedal treading in, and an internal gear 12. When a 
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pedal Is broken in in this condition and the externaHtooth gearing 9 is rotated in the direction of an arrow 
hedd F. It follows on buildup of the tension which acts on the upper synohronous belt 18. and is the 
gearing point PI. It moves !n the direction of an arrow head for e^cample, id P2. h moves to a point. 02 
a gearing point PI it is — the center positron of the pulley 10 of a case — it ia — 03 a gearing point 
— P2 it is — It id the center position of the pulley 10 of a case, 

[00133 In the transmieeton system which has the inside transmission vehicle 8 which uses as the belt 
pulley 10 with a floating type gear tooth the drive pulley trensmrtted with a synchronoija belt 1 8 in this 
invention, is insonbad in this pulley 10» and is transmitted the internal gear 12 of this belt pulley 10 with a 
floating type gear tooth — ****** — end-face 1 2s the extemah-tooth gearing 9 of the Inside 
transmission vehicle 8 — ****** — a[pha (refer to drawing 4 (a)) is prepared whenever [ relative angle- 
of-inollnation / which is extended between end-face Oa toward the cratik-^arm 7 side combined with the 
inside transmission vehicle 6 ]. 

[0014] namely, drawing 4 (b) rt is shown — as — the internal gear 1 2 of a pulley 10 — ****** — end- 
face 1 2a include-angle beta dip of is done to the straight line L parallel to the axis of a crankshaft S — 
mai<ing — drawing 4 (c) So that it may be sliown the external-tooth gearing 9 of the insido transmission 
vehicle 8 — — if include-angle gamma dip of end-face 9a is done to the straight lino L parallel to 

the axis of a crankshaft 5 — drawing 4 (a) alpha becomes a1piia=bet&4-gBmma whenever [ relative angle- 
of^inolination / which is shown 3. 

[0015] Moreover, drawing 4 (d) An include angle gamma is drawinjg 4 (c). It becomes a negative value to 
an Include angle gamma. In this case^ early engagement will be performed by the opening side of the 
internal gear 12 of a pulley 10. circle 12A of drawing 5 the back (side-attachmentrwall plate 10a side) of 
an internal gear 1 2 — ****** — the circle oontaining an end faoe — it ia — this circle 1 2A Srde- 
attachment-wall plate 10a Since it is close, distortion is close to a perfecrt drole few. Drawing 7 showa 
the ongagoment condition of the internal gear 12 of this part, and the extemal-^oth gearing 9, and there 
is no interference of engagement in this case. 

[0016] on the other hand, circle 12B of drawing 6 the part near the opening side of an internal gear 12 — 
****** — the circle containing an end face — rt is — this circle 12B When especiaRy a load acts, there 
is an inclination distorted as shown in drawing. Namely, although 19 is a bolt insertion hole Ibr concluding 
a side plate 13 to a pulley 10, and there is little distortion of the part 12B1 near this hole 19, the 
distortion of interstitial segment 12 B-Z between holes 19 is large, lenticulates as a whole, and is in the 
condition. 

[001 7] Drawing 8 has caused interference of engagement in the part of Circles a, b, and c which shows 
the engagement condition of the internal gear 1 2 of this part, and the external-tooth gearing 9, and is 
shown with a two^ot chain line in this case. Therefore, drawing 4 (d) Since inrUal engagement is 
perFonned by the large distorted opening side of a pulley 10 when an include angfe gamma is made 
negative so that it may be shown, ft is not desirable to make an include angle gamnia negative, 
[0018] Drawing 9 shows the horizontal deflection condition of the pulley 10 at the time of an engagement 
revolution with the internal gear 1 2 of a pulley 10, and the extemalHtocth gearing 9 which la the Inside 
transmission vehicle 8, and is (aX It is the case where there is a side plate 13, and is (b). It is the case 
where there is no side plate. That is, in with a side plate, in the case of this example, a pulley 10 doos 
path clearance dimension top abbreviation 0.5 ** dip of to the inside transmission vehicle 8 of a crank 
ann 7 and one. Moreover, when you have no side plate, it is circle 12B to drawing 6 . The abbreviation 0-5 
** pulley 10 rooks under the effect of the flapping configuration of the open laterahtooth section of the 
Internal gear 12 of the shown pulley 10, 

[0019] drawing 10 — an abscissa — the internal gear 12 of a pulley 10 — ****** — end-face 12a the 
external-tooth gearing 9 of the inside transmission vehicle 8 — ****** — whenever C with endHaoe 9a / 
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relative anglo-of^inefination / dipha ] (what is extended toward the crank^-arrn 7 side combined wfth the 
inside transmission vehicle 8 is made into and the objection Fs expressed as -J it takes and distribution 
of many experimental results (O mark) which took and showed extent (size, Inside, and smaHness — 
nothing [ and ]) of an allophone to the ordinate is shown. When the range whose alpha is -H3J ♦♦-1.7 
degree by this abolishes the noise* it turns out that it is suitable, 
[0020] 

ifffect of the Invention] above — this invention — setting — the internal gear 12 of ihe belt pulley 10 
with a floating type gear tooth — ****** — encHface 12a the extamaJ-tooth gearing 9 of the inside 
transmission vehicle 8 — ****** — between end-face 9a Since alpha was prepared whenever [ relative 
angie-of-inclination / which is extended toward the prank-arm 7 side combined with the inside 
transmission vehicle 8 the internal gear 12 of the belt pulley 10 with a floating type gear tooth of this 
transmission systemi The engagement section in the activity eaHy stages of the extemahtooth gearing 9 
which is the inside tranemission vehicle 8 serves as partial contact near line contact by the back side of 
the internal gear 1 2 of the pulley 1 0 with high roundness. 

[0021] For this reason, according to this invention, while a gear mesh becomes smooth at an early stage, 
the dents! oscillation and dental noise by engagement are lost and the feeling of treading in of the pedal 
in a real travel time also becomes good. Moreover, if a dental touch area is small, familiarity for a gear 
tooth will become good for an eariy stage and the contact surface will become large by crushing since 
crushing of the contact surface is easy to be carried out when rt fs a pulley made of synthetic rasin, the 
effectiveness that future wear is slowed down wifl be acquired, 

[0022] Since a dental touch area becomes it large that it is below 0.7 ♦♦ in comparison, the operation 
which smooths engagement, and the efFectiveness of decreasing an oscillation and the noise become 
moreover, less effective [ whenever / relativo angler-^of^inolination / alpha ]. Therefore, as the 2nd 
invention of this invention, the lower limit of whenever [ this relative angle^f-incllnation ] was made Into 
0.7 

[0023] Moreover, although sufficient effectiveness for an oscillation and noise abatement is acquired as 
alpha is mora than 1 .7 ♦♦ whenever [ relative angle-of-tnciination 1 if alpha is [ whenever / this relative 
dng]e-*of-inclination ] too large, while the abrasion resistance of a gearrng^s gear tooth will worsen and 
endurance will deteriorate, rf alpha consists also of on shaping of a gearing's gear tooth whenever 
[ relative angie-of-inclination ] more than 1.7 **, inconvenience will anse. For this reason* as the 2nd 
Invention of this invention, the upper limit of alpha was made Into 1,7 ** whenever [ this relative angle- 
of-inclination ]. And according to drawing 10« since it wili be in the condition that the noise does not have 
alpha at 0.7 **-1 J whenever [ relative angle-of-inclination ]. It turns out that this 2nd invention Is 
also effective. 



DESCRIPTION OF DRAWINGS 
DBrief Description of the Drawings] 

I^Drawing 11 It is the elevation showing some this invention equipments In a cross section. 
[Prawlng_2] It is a crossing top view by the A-A line of drawing 1 . 

[Drawing 3] It is the operation explanatory view of an inside transmission vehicle and a belt pulley with a 
floating type gear tooth. 

[Drawing 41 (a) the explanatory view of whenever [ *♦ and relative angle^of-lncHnation ] — It la — <b) the 
internal gear of a pulley — ****** — the explanatory view showing whenever [ angle-of-inclination / of 

an end faoe ] — rt is — (o) the extemal-tooth gearing of an inside transmission vohicio ; — ****** — tho 
explanatory view showing whenever [ anglo-of-inclination / of an end face ] it is — (d) the external- 
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tooth gearing of an inside trtinsmisifiion vehicle — ****** — it la the explanatory view showing whenever 
[ negative angle-ofHncH nation / of an end face ]. 

[Drawmg 5] the back of the internal gear of a belt pulley with a floating typo gear tooth — ****** — rt is 
the explanatory view of the cirole containing an end face, 

[Drawin g 63 the disconnection side of the internal gear of the pulley of drawing 5 — ****** — It is the 
explanatory view of the cirole containing an end face. 

rp rawing 71 h is the elements on larger scale showing a gearing's engagement condHjon in thf? location of 
drawing 5 . 

[Drawing 8l It is the elements on larger scale showing a gearing's engagement condition in the location of 

drawing 6 , 

[Drawing 9l (a) It is the explanatory view showing the deflection condition of ** and a pulley with a side 
plate, and is (bX It Is the explanatory view showing the deflection condition of a sido-prate-teaa pulley, 
[Drawing 10l It is the graph which shows the relation between whenever [ relative angle-ofHnelinatlon ], 
and extent of an allophone by the experimental result 
[Description of Notations] 
1 Seat Tube of Bicycle Frame 

I Down Tube 

3 Chain Stay 

4 Hanger Ripe 

5 Crdnl<shaft 

6 Bearing 

7 Crank Arm 

8 Inside Transmission Vehicle 

9 External-Tooth Gearing 
9a ****** — an end face 

10 Belt Pulley with Floating Type Gear Tooth 
10a Side-attaohmentrwali plate 

I I Extemah-Tooth Gearing 

12 Internal Gear 

12a An end face with a gear tooth 

13 Side Plate 

14 Bolt 

15 Nut 

16 Inside Cover Plate 

17 Outside Cover Plate 

18 Synohronous Bolt 

alpha Whenever [ relative angle-of-inclination ] 

19 Bolt Insertion Hole 
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